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(54) SUSPENSION SUPPORTING MEMBER FOR VEHICLE 



(57) A suspension supporting member which is 
installed on a body side so as to support a coil spring 
and a shock absorber constituting a suspension, com- 
prising a cast body having coil spring seats for the coil 
spring arranged independently of each other and pivot 
supporting parts for the shock absorber, whereby the 
support positions of both the coil spring and shock 



absorber on the suspension can be determined accu- 
rately and easily, the rigidity of the suspension support- 
ing member can be increased, and noise from the 
suspension supporting member can be suppressed 
remarkably. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a suspen- s 
sion support member for a vehicle, and particularly, to a 
suspension support member mounted on a vehicle 
body to support a coil spring and a shock absorber 
forming a suspension. 

10 

BACKGROUND ART 

[0002] There is a conventionally known sport car 
having a vehicle body which is formed in a monocoque 
construction by welding and assembling panels made of 15 
an Al alloy together. In this case, coil springs and shock 
absorbers for left and right rear wheels are disposed 
concentrically and supported at their upper ends on 
cylindrical portions of left and right rear frame panel sets 
forming a portion of the vehicle body. 20 
[0003] However, each of the rear frame panel sets 
suffers from the following problem: The rear frame panel 
set is formed by assembling various pressed parts 
made of an Al alloy by welding and hence, the accumu- 
lation of dimensional errors of the pressed parts, a ther- 25 
mal strain due to the welding and the like are liable to 
occur. For this reason, a very large number of steps are 
required for ensuring a positional accuracy for the cylin- 
drical portions. 

[0004] An annular upper end wall and its vicinity of 30 
each of the cylindrical portions receiving a suspension 
input are fomned by superposition of plates, in order to 
enhance the rigidity thereof. However, the plate-super- 
posed structure is liable to become a source of genera- 
tion of noises due to the vibration of the individual plate. 35 

DISCLOSURE OF THE INVENTION 

[0005] Accordingly, It is an object of the present 
invention to provide a suspension support member of 40 
the above-described type for a vehicle, wherein the sup- 
ported positions of a coil spring and a shock absorber 
forming a suspension can be determined simply with a 
good accuracy, and the support member has a high 
rigidity and moreover, the generation of noises can be 45 
inhibited remarkably. 

[0006] To achieve the above object, according to 
the present invention, there is provided a suspension 
support member for a vehicle, mounted on a vehicle 
body to support a coil spring and a shock absoiber so 
forming a suspension, wherein the suspension support 
member is formed of a cast article including a spring 
seat for the coil spring and a pivot support section for 
the shock absorber, the spring seat and the pivot sup- 
port section being disposed independently from each 55 
other. 

[0007] With the above arrangement, the suspen- 
sion support member is fomned of the cast article and 



hence, the positions of the spring seat for the coil spring 
and the pivot support section for the shock absorber in 
the member are not moved. Therefore, if the suspen- 
sion support member is disposed in a predetermined 
position on the vehicle body, the supported positions of 
the coil spring and the shock absorber can be deter- 
mined simply with a good accuracy. In addition, the sus- 
pension support member made by casting has a high 
rigidity and moreover, has a vibration -damping property, 
whereby the generation of noises can be inhibited 
remarkably. Further, since the spring seat and the pivot 
support section are disposed independently from each 
other, the dispersion of a suspension input is provided. 
This is effective for ensuring the rigidity of the suspen- 
sion support member and for enhancing the durability of 
the suspension support member. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

Fig.1 is a schematic plan view showing a rear por- 
tion of a vehicle body; Fig.2 is a perspective view 
showing the relationship between left and right sus- 
pension support members and a rear cross mem- 
ber; Fig.3 is a plan view of the right suspension 
support member; Fig. 4 is a sectional view taken 
along a line 4-4 in Fig.3; Fig.5 is a sectional view 
taken along a line 5-5 in Fig.3; Fig.6 is a sectional 
view taken along a line 6-6 in Fig.3; Fig.7 is a view 
taken in the direction of an arrow 7 in Fig.3; Rg.8 is 
a schematic plan view showing a suspension for a 
right rear wheel; and Fig.9 is a sectional view taken 
along a line 9-9 in Fig.8. 

BEST MODE FOR CARRYING OUT THE IVENTION 

[0009] Fig.1 shows a rear section of a vehicle body 
1 for a sport car, of which predetermined portion is 
fonmed from an Al alloy. The vehicle body 1 includes left 
and right side members 4 and 5 made of an Al alloy and 
disposed at left and right rear wheels (vehicle wheels) 2 
and 3, and a rear cross member 6 made of an Al alloy 
and disposed between both the side members 4 and 5. 
The side members 4 and 5 are connected to the rear 
cross member 6 by left and right suspension support 
members 7 and 8 made of an Al alloy, respectively. 
Each of the left and right side members 4 and 5 is of a 
substantially rectangular pipe-shape, and the rear cross 
member 6 is of a channel-shape including floor panel 
mounting portions 6a and 6b of a band shape at front 
and rear portions thereof. 

[001 0] As also shown in Fig.2, the left and right sus- 
pension support members 7 and 8 are fomned of cast 
articles having substantially the same structure and 
hence, the right suspension support member 7 will be 
described below. 

[0011] The right suspension support member 7 
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includes a spring seat 9 for a coil spring at a front por- 
tion thereof, and a pivot support section 10 for a shock 
absorber at a rear portion, as also shown in Fig. 3. The 
spring seat 9 is connprised of a bottomed short cylindri- 
cal portion 11 which opens upwards, and an annular 
thick flange portion 12 connected to an open edge of 
the cylindrical portion 1 1 , as ailso shown in Figs. 4, 5 
and 7. The pivot support section 10 is constructed in the 
following manner, as also shown in Figs.4, 6 and 7. A 
hood-shaped portion 14 is connected to the flange por- 
tion 11 of the spring seat 9 through an intermediate por- 
tion 13, and comprises a ceiling wall. 15 declined from a 
central portion of the vehicle body toward the right sides 
front and rear wails 16 and 17 connected to the ceiling 
wall 15, and an end wall 1 8 connected to portions of the 
ceiling wall 15 and the front and rear walls 16 and 17 
adjacent the central portion of the vehicle body. The end 
wall 18 has an upward protrusion 18a. The front wall 16 
is connected to the intermediate portion 13, and a 
downward-facing recess 19 exists within the hood- 
shaped portion 14 and is increased in depth from the 
right side toward the end wall 1 8. Thick portions 21 and 

22 each having an axial bore 20 are formed on the front 
and rear walls 16 and 17 in the deepest area of the 
recess 19, so that they are opposed to each other. 
[001 2] As also shown In Figs.8 and 9, the coil spring 

23 is supported at its upper end on the spring seat 9 
through a retainer 24 put in abutment against a lower 
surface of the flange portion 12, and an upper mounting 
ring 27 of a shock absorber 26 is supported in both the 
axial bores 20 in the pivot support section 1 0 through a 
pivot 25. An arm 28 is supported at its upper end on a 
lower surface of the right side member 4 through a pivot 
29 and at its lower end on an axle which is not shown. A 
spring seat 30 is provided at an intermediate portion of 
the arm 28, and the coil spring 23 Is supported at its 
lower end on the spring seat 30 through a retainer 31 . A 
lower mounting ring 32 of the shock absorber 26 is sup- 
ported at the lower end of the arm 28 through a pivot 33. 
[0013] Since the right suspension support member 
7 is formed of the cast article, as described above, the 
positions of the spring seat 9 for the coil spring and the 
pivot support section 10 for the shock absort^er in the 
support member 7 are not moved. Therefore, if the right 
suspension support member 7 is disposed in a prede- 
temnined position on the vehicle body 1 , both of the sup- 
ported positions of the coil spring 23 and the shock 
absorber 26 can be determined simply with a good 
accuracy. In addition, the right suspension support 
member 7 made by casting has a high rigidity and more- 
over, has a vibration-damping property. Further, the 
spring seat 9 and the pivot support section 10 are dis- 
posed independently from each other and hence, a dis- 
persion of a suspension input is provided. This is 
effective for ensuring the rigidity of the right suspension 
support member 7 and for enhancing the durability of 
•the right suspension support member 7. 

[0014] The right suspension support member 7 
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includes a plurality of components forming the vehicle 
body 1, e.g., first and second connecting sections 34 
and 35 which connect the right side member 4 and the 
rear cross member 6 to each other in the illustrated 

5 embodiment. Thus, the right suspension support mem- 
ber 7 also functions as a coupling. 
[0015] If the suspension support member 7 is con- 
structed in this manner, a suspension input applied to 
the right suspension support member 7 can be dis- 

10 persed with a good efficient to the right side member 4 
and the rear cross member 6. 

[0016] The first connecting section 34 for the right 
side member 4 is formed in the following manner: As 
shown in Figs. 3 to 5, 7 and 9 (also see the left suspen- 

15 sion support member 8 shown in Fig.2), a partition wall 
36 is provided between a front end of an upper surface 
of the spring seat 9 and a rear end of an upper surface 
of the pivot support section 1 0 to extend through a point 
slightly displaced rightwards from the center O of the 

20 bottomed short cylindrical portion 1 1 of the spring seat 
9. The partition wall 36 is connected at its front end to 
one end of a front rising wail 37 connected to an outer 
peripheral edge of the flange portion 12, and at its rear 
end to a rear rising wall 38 connected to a rear edge of 

25 the ceiling wall 15 of the hood-shaped portion 14. The 
partition wail 36 is also connected at its lower edge to an 
upper surface of the flange portion 12, an inner periph- 
eral surface and a bottom surface of the bottomed short 
cylindrical portion 1 1 , an upper surface of the intermedi- 

30 ate portion 13, an outer surface of the front wall 16 of 
the hood-shaped portion 14 and an upper surface of tile 
ceiling wall 14. 

[0017] The partition wail 36, portions in the vicinity 
of the front and rear ends of the partition wall 36 and 

35 portions on the right of such portions, form the first con- 
necting section 34 for conducting the welding with the 
right side member 4 placed on the first connecting sec- 
tion 34. As clearly shown in Figs.5, 7 and 9, an outer 
surface of a lower corner of the right side member 4 on 

4o the side of the partition wall 36 is formed into a slant 39 
conforming to the ceiling wall 15. Therefore, upper end 
surfaces of two reinforcing ribs 41 connecting the parti- 
tion wall 36 and the front and rear upper surface por- 
tions of the flange portion 12 together, as well as upper 

45 end surfaces of three reinforcing ribs 42 connecting the 
partition wall 36 and inner peripheral surfaces of the 
bottomed short cylindrical portion 1 1 together, are 
inclined, respectively. The other upper surface portions 
of the first connecting section 34 are flat. 

50 [0018] The second connecting section 35 for the 
rear cross member 6 is constructed in the following 
manner: As shown in Figs.2 to 4, 7 and 9, the front ris- 
ing wall 37 extends along the front outer peripheral 
edge of the flange portion 12 and the front edge of the 

55 intermediate portion 13 and beyond a front end of an 
extension 40 of the end wall 18 toward the central por- 
tion of the vehicle body. The front rising wall 37 has, at 
its upper end edge, a floor panel-mounting portion 43 
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which is bent forwards and is of a band-shape. The 
mounting portion 43 has a right extension 44 which lies 
on the same plane as the right side of the partition wall 
36 and forms a portion of the first connecting section 34, 
as shown In Fig. 4. The rear rising wall 38 is integral with 5 
the rear wall 1 7 and extends toward the central portion 
of the vehicle body along the rear edge of the ceiling 
wall 15 and beyond the rear end of the end wall 18, so 
that it is opposed to the front rising wall 37. The rear ris- 
ing wall 38 has, at its upper end edge, a floor panel- 10 
mounting portion 45 which is bent rearwards and which 
is band-shaped. The mounting portion 45 has a right 
extension 46 which extends along the rear end of the 
partition wall 36 and the rear edge of the ceiling wan 15 
and which forms a portion of the first connecting section 75 
34. 

[0019] As clearly shown in Rgs.3 and 7, the front 
and rear rising walls 37 and 38 have protrusions 47 and 
48 which are provided at locations displaced from the 
end wall 18 toward the central portion of the vehicle 20 
body. Lower ends of the protrusions 47 and 48 extend 
from the end wall 18 and a lower edge of an extension 
40 of the end wall 18, and are connected to an inclined 
wall 49 which is declined toward the central portion of 
the vehicle body. A U-shaped step 50 is formed at an 25 
upper edge of the inclined wall 49 and the protrusions 
47 and 48 substantially in parallel with lower edges 
thereof. 

[0020] An area a below the U-shaped step 50 at the 
inclined wall 49 and the protrusions 47 and 48 and an 30 
area b below phantom extensions of the U-shaped step 
50 on both the mounting portions 43 and 45 form the 
second connecting section 35. As clearly shown in 
Figs. 7 and 9, the right end of the rear cross member 6 is 
fitted into the second connecting section 35 from below 35 
the latter and welded to the second connecting section 
35. In this case, the first connecting section 34 and the 
right side member 4 as well as the second connecting 
section 35 and the rear cross member 6 have small 
positioning projections and small recesses (including 40 
small bores) provided relatively thereon, so that the pro- 
jections are fitted into the recesses, thereby enabling 
the simplification of a welding jig. 

[0021] The right suspension support member 7 has 
a plurality of reinforcing ribs, so that it can oppose a sus- 4S 
pension input applied to the spring seat 9 and the pivot 
support section 1 0. Thus, the spring seat 9 and the pivot 
support section 10 receive a suspension input as an in- 
plane stress and hence, it is possible to reduce the 
weight of the right suspension support member 7. so 
[0022] As shown in Figs.3 to 5, the spring seat 9 is 
provided, on the left of the partition wall 36, with (1) two 
reinforcing ribs 51 which connect front and rear upper 
surface portions of the flange 12 and the partition wall 
36 together, and (2) three reinforcing ribs 52 which exist ss 
between the reinforcing ribs 51 and extend within the 
bottomed short cylindrical portion 1 1 to connect the par- 
tition wail 36 and the front rising wall 37 to each other. In 



addition, the above-described five reinforcing ribs 41 
and 42 provided on the first connecting section 34 are 
added. A substantially front half of the partition wall 36 
also functions as a reinforcing rib. 
[0023] As Shown In Figs.2 to 4, 7 and 9, the pivot 
support section 10 is provided with (1) a reinforcing rib 
53 which extends along the front edge of the ceiling wall 
15 and which connects the partition wall 36 and the 
upward protrusion 18a of the end wall 18 to each other, 
(2) a reinforcing rib 54 which connects an intermediate 
portion of the reinforcing rib 53 and an intermediate por- 
tion of the rear rising wall 38 to each other, and (3) X- 
shaped reinforcing ribs 56 which are disposed on both 
of diagonal lines within a quadrilateral frame-shaped 
section 55 including the partition wall 36 and each of 
which connects opposed comers to each other. In this 
case, a substantially rear half of the partition wall 36, the 
rear rising wall 38 and the upward protrusion 18a of the 
end wall 1 8 also function as reinforcing ribs. 
[0024] The bottom wall of the bottomed short cylin- 
drical portion 11, the intermediate portion 13 and the 
ceiling wall 15 are provided with drain bores 57 for 
removing water entering into a space surrounded by 
reinforcing ribs and the like. In this case, as clearly 
shown in Figs.3 and 4, to conduct the removal of water, 
for example, in two divisions c and d in the ceiling wall 
15 by one of the drain bores 57, the drain bores 57 
reaching the two divisions c and d are formed, so that 
they are passed through the ceiling wall 15 to eat into 
base ends of the X-shaped reinforcing ribs 56. If such 
means is used, it is possible to reduce the number of 
boring steps. 

[0025] A floor panel 58 made of an Al alloy is 
attached to both of the mounting portions 43 and 45 of 
the right suspension support member 7, as shown in 
Figs.4 and 5, whereby the member 7 is brought into a 
closed-section structure and hence," the torsional rigidity 
of the section of the member 7 is enhanced. 
[0026] As shown in Figs.4 and 7. the flange 12 of 
the spring seat 9 and the front and rear walls 1 6 and 1 7 
of the pivot support section 1 0 have a thickness t-i which 
is larger than a thickness tg of the intermediate portion 
13 and the ceiling wall 1 5 of the first connecting section 
34, the areas a and b of the second connecting section 
35 and the floor panel-mounting portions 43 and 45. 
Thus, the stress applied to the right suspension support 
member 7 by the suspension input can be substantially 
uniform ized over the entire member 7, and hence, the 
durability of the member 7 can be enhanced. 
[0027] In addition, it is possible to eliminate or 
reduce the difference in thickness between the intemrie- 
diate portion 13 and the ceiling wail of the first connect- 
ing section 34 and the right side member 4, the 
difference in thickness between the areas a and b of the 
second connecting section 35 and the rear cross mem- 
ber 6, and the difference in thickness between the 
mounting portions 43, 45 and the floor panel 58, thereby 
enhancing the welding properties of them. 
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[0028] The left suspension support nnember 8 has a 
structure similar to that of the right suspension support 
nnember 8, mainly, except that the shapes of the front 
rising wall 37 and the floor panel-mounting portion 43 
and the partition wall 36 integral with the front rising wall 5 
37 are different from those in the right suspension sup- 
port member 7, as shown in Figs.1 and 2. Therefore, 
components or portions of the left suspension support 
member 8 corresponding to those of the right suspen- 
sion support member 7 are designated by like reference w 
characters, and the detailed description of them is omit- 
ted. 



Claims 

15 

1. A suspension support member for a vehicle, 
mounted on a vehicle body (1) to support a coil 
spring (23) and a shock absorber (26) forming a 
suspension, wherein said suspension support 
member is formed of a cast article including a 20 
spring seat (9) for said coil spring and a pivot sup- 
port section (10) for said shock absorber, said 
spring seat and said pivot support section being 
disposed independently from each other. 

2. A suspension support member for a vehicle accord- 
ing to claim 1 , further including a plurality of rein- 
forcing ribs (41 , 42, 51 to 53 and 56) so as to be 
able to oppose a suspension input applied to said 
spring seat (9) and said pivot support section (1 0). 30 

3. A suspension support member for a vehicle accord- 
ing to clarm 1 or 2, further including a plurality of 
connecting sections (34 and 35) provided to func- 
tion as couplings for connecting a plurality of com- 35 
ponents (4 to 6) forming the vehicle body (1) to one 
another. 



40 



45 



50 



55 



5 



SNSOOCID: <EP 1084939A1 J_> 




BNSDOCID: <EP 10S4939A1_L> 



6 



EP 1 084 939 A1 




3NSDOCID: <EP 1034&3&Ai_l_> 



7 



EP 1 084 939 A1 




BNSDOCID: <EP 1084939A1J_> 



8 




5NS0OCID: <EP. 



.103433&A1_I_> 



EP 1 084 939 A1 



FIG.5 

58 




10 

BNSEXX:tD: .cEP 10e4939A1_l_> 



EP 1 084 939 A1 




11 



3.>!SDCX:iD: <£P 10S4939A1 J > 



EP 1 084 939 A1 



FIG.8 




BNSCKXID: <EP 1084939A1J_> 



12 



EP 1 084 939 A1 




13 



EP 1 084 939 A1 



INTERNATIONAL SEARCH REPORT 


latcmatknal application No. 

PCT/JP99/02287 


1 A. CXASSIHCATiON OF SUBJECT MATTER 

1 yVfiordtng to Inieniatianftl Paient Qflsstflcation (IPC) «• to both naiionaJ dassifiaiion and IPC 


j a FIELDS SlsARCHlsD 


1 Miniffltun <kKaiineoUtioii sesfctaed (danification system foUomd by dassificaticn symbols) 
1 int. CI* B62D25/20, B6067/00 


1 Dcoimciiialion seudied other than imnimnm doaunefiutian to tfae octenl that sndi documeats aie induded m the fields flK^ib^clwul 


j Hectronic data base ooosulted during the i ideniatkml seaicH (iiaiiie of data base and. where practicable, search terms used) 


IC DOCUMENTS CONSIDERED TO BE RELEVAKT 




1 Category* 


Citalioci oC document, with tndicatian* where appropriate, of the relevant panares 


Relevant to dnim No. 


1 ^ 
1 ^ 
1 ^ 


JP, 63-9088, U (Suzalci Motor Co., Ltd.), 
21 January, 1988 (21. 01. 88), 
Pig. 1 

JP, 1-161984, U (Mazda Motor Corp.), 
10 Noveiaber, 1989 (10. 11. 89 )» 

FI9S. 1/2 

JP, 10-67339, A (Dr. Ing- h.c.f. Porsche 
' Alctiengesellschaft) , 

10 March, 1998 (10. 03. 98), 
Pigs. 1 to 6 


1-3 
1-3 
1-3 


1 1 j Fartt 


lerdocuiDeiilsaielisledintheODiitiinMtiono^ See patent family annex. 


1 'A' doaiinBmdcfimd»«a»lrtiteofil*aiiwfckkiiaot <bte«irfaotiaaieffiaMlhl*eiwli«3tMi«lKiiaiett» 
1 uiMfli 11 11 1- -^ir^— ■ ■ ibtpiiBdpleorlhmyindcftTmstheBvcatKm 

l-L- docDantwfckh»yd>owd^ CM«deicdfiovdorcaaiioebcooo«^ 

1 d»tdlpi«rt«>tteii«bSc^*ieofai«te€iwtaori>to wbaitedoc«De«ii»ttteo«loi» 

1 s|«nli<«(»ip^dficd^ "y dDMieaiolpMiiarfM' ite daiiuul uwialiuii cainni be 


1 Dale uf Ibc actual <miplctjon of the tntcmaticna] search 
J 24 August, 1999 (24. 08. 99) 


Date of mailiiv of the intemationai seardi rcpon 

14 September, 1999 (14. 09. 99) 


1 Name and mailing address of the ISA/ 

1 Japanese Patent Office 


Authorized odiocr 
Telephone Na 



Fann PCT/ISA/210 (second sheet) (July 1992) 



14 



BNSDOCID: <EP. 



.10B4939A1_L> 



